BULLETIN 2 PLATE 2

DIVISION OF HYDROGRAPHY, TERRITORY OF HAWAII 2 | EXPLANATION
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Artificial fill composed of marine
deposits

(Brown to white permeable marine mud containing shells,

coral, and other calcareous marine organisms dredged from

the ocean floor and used to fill up salt marshes and other low

lands. Around Pear! Harbor the fills are mostly impermeable

brown mud, in places containing numerous shells but very little

coral.)
Unconsolidated Unconsolidated
marine calcareous calcareous dunes

sediments ; (Fim-grt;ineg cross-bedded

cream-colored, very perme-

l(i%% w;%co%f.,dnegbﬂg able, calcareous sand blown

beach sand comsisting of  tnland from the present beach

grains of worn coral, coralline ~ 9nd_containing brackish or

E : algae, and shells with appre- ~ 0cean water.)
L I QD T A HI \/I A P g ciable amounts of foramini-
‘ S\ fers and other calcareous
é marine organisms. In a few
i i : places lava detritus occurs
“ H o e
] : : coral pebbles and s ag-
bl : ments predominale,; and near
A OF T E tuff cones grains of olivine are
” ) : - consgpicuous. Abundant water
: in this sand, but it is either
# . 40' brackish or ocean water.)

: : I - TUnconsolidated noncalcareous deposits
g =i (Chiefly younger alluvium, a black to brown fluviatile deposit
: 5 ; s generally congisting of coarse permeable detritus only slightly
; weathered and in many pldces subangular. In the valley
: } i ¢ bottoms near the sea it usually consists of nearly impermeable

i i black, sti ud called taro-patch clay. Much of the younger
showing wells, springs, tunnels, shafts, proposed . al%viumwg%worked older gllu’uium. Included also is talus

. ihi i i it osed of angular blocks, usually with brown interstitiol
\/K / : Kalihi-Waiahole tunnel, specimen localities and | S N ol e el S e
' : structure sections « In fhe mountain areas much of the younger all Bles

o
includes, and 18 often able from landslide deposits,
because of the torrential character of the streams and the pre-
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) cipitous valley walls. — Extensive mantles of hill wash are
| \i'nduded. Weils develop water from it in small quantities.)
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Scale 33566 : : . : Congolidated calcareous dunes

1 b o ¥ 2 3 4 Miles (Thin-bedded and cross-bedded eolian limestone composed of

B e e e = = 2 unijorm fine calcareous graing blown inland_ from ancient

s BOOO o 5000 10000 15000 20000 Feet beaches and later lithified. It contains sufficient solution

% i h 18 to be per ble, and locally it carries water, which is
; apt to be brackish near the sea.)
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(Chiefly emerged coral reefs  (Chiefly older alluvium, gen-
but in places, especially mear  erally consisting of mottled,
Pearl Harbor, finely lami- brown to red-brown, deeply
nated lagoon limestone. weathered, poorly assorted,
Beach deposits resembling the  and mnearly impermeable |
MEAN various types of present cal- - friable conglomerates, in
AEZEE’.’@%?SE,.%O careous beaches in lithified  places cemented with limonite
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Jorm are included, as well as  or hematite and usually form-
: B | afew inextensive consolidated  ing conspicuous terraces
1 9 3 8 beach deposits that may have  along the principal streams.
: been formed atf the present  Near the mouths of the valleys
stand of the sea. Euxtremely  and especially around Pearl
wpermeable because of primary  Harbor and mnear Waialua
and secondary cavities and  the older alluvium grades into
yields water copiously, butthe  partly consolidated sands and
water 8 apt to be brackish.) 8its that are emerged delta
deposits.  The degree of con-
s solidation s largely de-
pendent upon the amount of
. ¥ rainfall, for in dry regions
35 - the material 8 much better
cemented than in wet regions.
k Near the heads of valleys the
2 - older alluvium grades into
coarse amgular talus and
\ landslide deposits which, in
@ 7 places, carry considerable
water. In the large semiarid
valleys in the Waianae Range
these deposits are firmly ce-
mented breccias. Poorly per-
meable in wet areas and hold
up perched water inthe Hon-
olulu volcanic series, but in
the dry areas they yield small
supplies of potable water.)
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Honolulu volcanic series

(Qtb: Dense aa flows of gray nephelite-melilite basalt, generally
containing much nodular clinker, very permeable, erupted from
Tantalus ond, Sugar Loaf craters, and composing parts of
Tantalus and Sugar Loaf wvolcanics. Qtf: Very permeable,
friable, bedded black firefountain deposits from Tantalus and
Sugar Loaf craters, and forming parts of Tantalus and Sugar
Loaf volcanics ; in places cemented by secondary calcite, coarse
near the vents, but elsewhere mostly small fragments of glassy
ribbon bombs and pumice mantling preexisting surfaces.
Qkt : Slightly permeable gray to red-brown bedded deposits of
vitric-crystal-lithic tuff composed of angular fragments of
Koolau and post-Koolau basalt, limestone, and other ejecta in
a matriz of palagonite or glass, generally cemented, by calcite
or zeolites ; caused by phreatomagmatic explosions along the
Koko fissure, and forming part of Koko wvolcanics. Qkb:
Permeable thin vesicular black aa and pahoehoe flows from
several wents along Koko fissure, and forming part of Koko
volcanics. The separate flows are shown. They cover dry
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areas close to the sea, hence usually contain brackish water, or,
if above sea level, are probably dry. Qkf: Permeable friable
red to brown coarse firefountain deposits consisting chiefly of
cinders and spatter forming cones around vents along the Koko
Jissure and forming part of Koko volcanics; too small in areo
to be water bearers. Qhb: Dense and vesicular jointed aa and
pahoehoe flows of olivine, nephelite, and mephelite-melilite
basalt, from about 10 to 800 feet thick, generally flooring valleys
in the Koolow Range and poured out of numerous vents. The
source of the various volcanics is indicated on the map by the
name of the vent, if known; most of the flows carry perched
water at their base. Qhf: Firefountain deposits of friable red
to black bedded cinders, spatter, pumice, and bombs, coarse,
thick, and forming cones mear the vents but thin and finer-
grained elsewhere; they are permeable but too local to carry
water except in a few places as in Nuuanw Valley. Qht: Consol-
idated gray, lavender, and brown bedded, only slightly
permeable deposits of basic vitric-crystal-lithic tuff composed
of angular fragments of Koolaw and post-Koolaw basalt, lime-
. stone, and other ejecta in a matriz of palagonite and glass,
30’ commonly cemented by calcite, forming cones near the vents but

thin elsewhere and caused by phreatomagmatic explosions.
| Qnhbr: Coarse gray to brown, usually structureless, nearly im-
permeable breccia containing angular and subangular blocks
of extrusive and intrusive basalt as much as 6 feet in diameter
and filling explosive vents.)
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Middle (2) Pleistocene, laie Pleistocene, and Recent (2)
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Koolau volcanic series

(Gray, blue, red, and black jointed dense to very wesicular,
holocrystalline and microcrystalline, aphanitic and porphyritic
permeable effusive basalts, Tkb; the comspicuous phenocrysts
are either olivine or feldspar or both; the basalt was poured
out of fissures and vents in rapid succession as short and long
pahoehoe and aa flows 10 to 80 feet thick; the pahoehoe flows
occur chiefly mear the crest of the Koolaw Range; aa flows,
some platy, with their clinker beds make up about 60 percent
of the range; the basalt is deeply weathered except where it
Jorms cliffs; in the lower flanks of the range it i3 covered with
a deep-red lateritic soil, but in the higher areas, where rain s
abundant, the soil i8 brown or black; the basalt exceeds 8,500
Jeet in thickness, and the individual beds have dips as steep as
15°; it is the great aquifer of Oahw and, yields water copiously
to wells, tunnels, and springs. The beds of vitric and lithic
tuff are from a few inches to 10 feet thick and are intercalated
with the basalt,in places perching small quantities of water, Tkt.
A denuded rift zone consisting of gray to black, usually almost
wvertical single and multiple basalt dikes a few inches to 15 feet
thick, usually microcrystalline, a few with olivine phenocrysts,
chiefly cross-jointed; some platy and vesicular, intruded into
H— Koolaw and Kaiua amygdaloidal lava beds and filling the
Jissures through which the Koolaw basalt flows issued, Tkdc; .
the amount of extrusive basalt present is negligible in the deeply
eroded, central part but increases toward the edges as well as in
the less eroded parts; in many places, below an altitude of 800
Jeet the soil of the dike complew is brilliant orange-red ; most of
the high-level ground water in the Koolaw Range is confined in
Koolaw basalt by these dikes; similar dikes outside ofthe main
ri.ft zome are indicated by red lines; a few of the dikes in the
dike complex are also shown by red lines to indicate dike
trends. Firmly cemented, usually structureless impermeable
gray throat breccia containing angular intrusive and evtrusive
basalt fragments as much as about 6 feet in diameter filling
ancient craters, Tkbr.)

Tkab

Kailua volcanic series

(Dense gray, greenish-gray, and reddish-brown massive,
aphanitic and porphyritic, nearly impermeable basalt flows
with well-developed columnar jointing, indurated clinker beds,
and, vesicle fillings of silica, calcite, and zeolites, Tkab. A de-
nuded Tift zone comsisting af greenish-gray to block, usually
vertical single and multiple basalt dikes, a few inchesto 6 feet
thick, usually microcrystalline, a few with olivine phenocrysts,
chiefly cross-jointed, some platy and amygdaloidal, intruded
wnto the basalt flows and filling fissures through which the
basalt flows dssued, Tkadc; the amount of extrusive basalt
present is negligible; thé joint cracks in the dikes are nearly
all filled with secondary minerals, chiefly quartz, and water
does not occur in them ; the dikes outside the Tift zone are not
differentiated on the map from the dikes of the Koolau volcanic
series. It 4s believed that the Kailua wvolcanic series was
Jormed in and under the caldera of the Koolaw volcano.)
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Tertiary and early Pleistocene (2)
TERTIARY AND QUATERNARY (?)

(Consists chiefly of tower, middle; and upper basalt members,
not differentiated on this map, Twb; the lower member includes
one thick trachyte flow with the remainder chiefly effusive
aphanitic and porphyritic pahoehoe basalts, with small
amounts of aa, varying from 10 to 200 feet in thickness and
hawving a total thickness of over 2,000 feet; the middlie member
consists of both aa and pahoehoe in nearly equal amounts, and
the upper member comprises chiefly massive aa flows; the total
thickness of the flow lavas exceeds 4,000 feet. The conspicuous
phenocrysts are olivine and feldspar; the three basalt members
are all very permeable and are the important aquifers of the

: Waianae Range. Beds of tuff, chiefly red and yellow fire-
i : Jountain deposits, consisting of friabie bedded basaltic cim-
ders, spatter, pumice, and bombs, coarse, thick, and forming
cones near the vents bul thinner elsewhere, Twp; locally they
hold up perched water and give rise to numerous small springs.
A denuded rift zone consisting of gray to black, usually nearly
vertical single and multiple dikes a few inches to 15 feet thick,
usually microcrystalline, a few with oliwvine and feldspar
phenocrysts, chiefly cross-jointed but some platy and vesicular,
intruded, into all members of the Waianae volcanic series and
Silling fissures through which the Waianae flows issued, Twdc; the
amount of extrusive basalt present is negligible in the deeply
eroded central part but increases toward the edges, as well a3
in the less eroded parts; water is confined by the dikes and
supplies most of the tunnels in the Waianae Range; similar
dikes outside of the main rift zone are shown by red lines; a
Jew of the dikes in the dike complex are also shown by red, lines
to indicate dike trend. Firmly cemented, poorly bedded gray
breccia, in places cut by dikes and containing angular frag-
ments of intrusive and extrusive basalt as much as 6 feet in
diameter, which ac lated as talus at the base of ancient
cliffs and is believed to serve as barriers to the movement of
ground water when in the zone of saturation, Twbr.)
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Axis of plunging syncline showing direction of pitch. Only
one shown on map near Lanikai :

Prevailing dip of beds

EXPLANATION

Volcanic vents

Location and number of specimen described in table p. 189,
Bulletin 1
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Drilled well entering either Koolau or Waianae basalt show-
ing new number. (See p. 463, Bulletin 1. A complete
record of all drilled wells is given in Bulletin 4)

Drilled well with log available

Good motor roads  Poor motdr or Trai'ls Railroads s Districtline
buildings _private roads ;

Sealed drilled well

Sealed drilled well with log available

Forest reserve Reservation Ahupusaa ar Triangulation Boundary Bench mark

Battery of drilled wells at pumping plant
line Line ~ Land grant line Ppoint or transit- monument QWMWWW"W . LJMZWW/

Battery of drilled wells at pumping plant with log available

Dug well or shaft with tunnels at sea level equipped with
pumping plant on the coastal plain. (Number refers to
table on p. 220, Bulletin 1)
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Elevation above Ceme&;ty Church, School Sl e Streams Intermittert
nean. sea level : streains

SRR N S
2670000 Canals or Aquedncts or Aqueduct
YARDS | . ditches ‘waterpipes tunnels

Dug well on the coastal plain

Maui type of well developing water from basalt described in
Bulletin 2

| W e ® @@-&60-0!2?’}_"‘

Spring

—— Water-development tunnel described on pp.386-434, Bulletin 1

R : R Quarry

X Transpiration and evaporation station in Nuuanu and
Kaukonahua Valleys only

SEE INSERT IN
UPPER LEFT HAND CORNER
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black ash at Black Point has been omitted for this reason.
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" 5000 Hydrology compiled from Hawaii Divison of
Hydrography, Honolulu Board of Water Supply, -

f : ; e and various plantation maps, supplemented by

st e surveys by H. T. Stearns and K. N. Vaksvik.

Lit’h. A H;:zen & Co.r, ln‘c‘r

R A N & E
3000 : . surface .O.f L

Kolekole Pass

' Volcano
: sunface of ,KQ.O,l_a.L"...A.-~-'--“' :
=l R R D S L 2000

2000 -

. Strearv

 SCHOFIELD
- BARRACKS

1000

e Kailio

g ; - 1000

' Tﬂilllmm......\\.%vv.,. .
i ﬁﬁi";-'n'"-ﬂ,ﬂﬁ'ﬁl;-"-'-'ﬁ%i £ o e erErs0 oo mam
i Ul iy i

| lf“llllmllﬂll ”ﬂ

Lualualei Valley

o

FPACIRIC OCEAN

7

A
-2000 | S T - WA thies \ : } WL Dike com:
-3000 , =pas R iNe \ T _Waianae basalt (Twb RRSRants \ HBRINELY {1 }\\ \ t il \tl\llﬁ}l!tﬂ:

~1000 -

itk
"u'af.',m..',!ﬂ"m”, ”',I Iihey T P e i | -ﬁﬁ?ﬁﬁ’éﬁ?ﬁmﬁﬁu I " T I e
i e T T e

Iy
....... ekl RS Ertl L -3000

il
AT r.d- Wil Waianae basalt (Twb wed AR R BB U , ‘ Koolau basalt (Tkb)
Section along line A -A’

(Qht)

B’ Feet

‘- 5000 -

Feet i

5000 —

recarvy

~ 4000
4000

KOOLAU RANGE

~ 3000
3000

K @0 K | £ A LB ERE . AR G

[ d ‘ - 2000

Pali -

2000

»
1000 — : g

PACIFIC OCEAN

T T
il

— 3000 MM ATTMITILRCL (T

ntalus basalt (Qtb)
Nuuanu basalt (Qhb)

Maku.l.(u cone (Qhf)

uoa Valley
L il b cone

AVWW S

cone (Qht)

a2 i)

\\\\\\\\\\\\.

g - . ] I 1000

a

Moku Manu cone (Qht)

-Punchbowl

218
T
|

o

LT LI

— —1000
=000 i

ML amygdaloidal

~2000 —

——
e
=
—]

e ' = T s et \ i
T i ‘\\‘-‘-‘g‘:‘:“““*““‘“““"‘““““““\?‘\\“\{\\‘\W\“ \\\\\\\\\ \i T, ) \\\\‘\‘m\...\\\‘.\“\\ I \‘\‘\::‘“““‘ IR N s’{ i gr ‘ﬁﬁm W T e T
R et i Jadaicor ‘«’% it TR T i

4 ) “m\i\i\“.‘ HARL et ST ,_1.,“\ e ‘ : & Coa e |
_,.‘\N\mm'\\\ﬁmmmll piaa AARARY LTI — e ] AT AN N e PR e . o ey SN G .
O e : e Plg, 28 i 'i(\\‘\\}“\\\\\||‘|||\\\“‘\‘ il ““‘\\\“““ “\\\“\\“\{\\\{\\\\} \\\\\\\\\\\\\“&\%\\\‘{\\\&\‘\\\\‘k\\“‘\\z\k\‘“\\ \\\"\\\ R“‘\‘:“‘N\‘ B VL . "; gg / g / Il)‘“w’ &\\ \\\W Wl’ i | ’ﬂ?”mlllﬂm%ﬁﬂﬁ i L : T 71 C : e . O C B AN
Immmﬁir‘wﬂﬁm “i‘l'llllll\\l\x\l \“ "‘m\\l\}‘“““"‘“““\‘\‘{Rh‘ LUARER l |\|\}\\|\\\\\\\\\\\ T 1\\\\\\\\\\‘\\\\ \\\\\\W\\“\\\\ \\\\\\\\ K, /.f Alduy ; % /’T, / ! III/I/I”I’ I AR LI i Il ] M WL T i i, ] I’ii 777[?’771?/7?[7""‘"""’”’ ifrangy T 4 ey
T m‘ummm i S \ ‘ Tkb) (i \\\\I\i\l\{\‘\{‘\‘i‘i‘i‘\\‘\\‘\\\\:\‘\\“‘\‘\\\“\l\}\k\k‘m‘\}\\“\“ dike(.ﬁ?mple" 4 Beihe o, dal°'da! f/ 11 (Tkb) "'!I"/'I!I.q' o AT m.!m,!!’ M e T :ﬂu'-'.’f.'l’l’.'!!.!.!.l.lg’l”lll !l""lllllllIllll‘nunm..l,'.’l!.!lllllll/llllllllllll/m”mnf':%!l!!!.l_llllll/mnmu.,..........._, st E

i T
g T aolan baontt

=
——

1R
seinanil AR 1RAAULNEL Ui gy !!.‘.!!.!}}‘.‘l‘}‘n“n‘n‘l\‘u \l\llll\llll |\\\\\\\“\“\\“ ..... M T e Y Koolau basalt basalt (Tkab)

[ ety

Section along line B -B’




